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AN ARRANGEMENT FOR CARRYING A SCALE FOR 
USE IN SCALE READING APPARATUS 

The present invention relates to an arrangement for carrying a scale for use in scale 
5 reading apparatus. 

A known form of opto-electronic scale reading apparatus for measuring relative 
displacement of two members comprises a length of scale on one of the members, 
having scale marks defining a periodic pattern, a read head provided on the other 
10 member, means for illuminating the length of scale, periodic diffraction means for 
interacting with light from the scale marks to produce interference fringes having 
movement relative to the read head and detecting means in the read head responsive to 
the fringes to produce a measure of the displacement. 

15 An example of such apparatus is disclosed in EP-A-0 207 121 and also 

US-A-4,974,962. Typically, the length of scale could be of spring steel with a surface 
layer of copper. US-A-4,926,566 discloses a method of producing a length of scale, in 
the form of a flexible tape produced by rolling, the pitch of the scale marks being 20 
jum or 40 jum for example. 

20 

The length of scale may be carried by being received by a track, for example 
comprising an aluminium extrusion, the lower part of the track being attached to a 
surface, for example by screws „or bolts, and the upper part of the track being formed 
to receive the length of scale - see Fig. 1 which is a section through a length of track 1 

2 5 which is attached to a surface 2 by screws 3 spaced apart along its length and lengths 

of clamping strip 4, the upper part of the track 1 receiving a length of scale 5 which 
has been slid into it. 

However, such an arrangement can be difficult to make and to install. The small ride- 

3 0 height tolerance of a typical read head means that the track can not be extruded to the 

required tolerance so it has to be machined after extrusion. Despite this there is still a 
significant loss of available ride-height tolerance because of machining tolerances and 



the clearance required for the scale to slide within the track. In addition any 
imevenness in the surface means the track has to be shimmed. 

According to the present invention, there is provided an arrangement comprising a 
5 length of track and a length of scale carried by the track and for use in scale reading 
apparatus in which the length of track is attached to a surface, wherein the length of , 
scale is held magnetically by the track/ < 

The length of track could hold a length of magnetic material (for example a length of 
1 0 flexible magnetic material such as ferrite rubber) for holding the length of scale 

magnetically: In this/case, the length of magnetic material could be in a channel of the - 
length of track, the length of scale being above the length of magnetic material, for 
example sitting on edge portions (which are, for example, below the upper surface of 
the track) along respective sides of the channel. 

. 15 ■ ' ', V : ■ - ■ . r - ' \ ' : 1 ■ '■" ' ■ / : V 

The length of track could be attached to the surface by screws passed through holes in 
it. Such holes could be at the bottom of such a channel or in the length of track 
alongside such a channel. t , ' 

20 The length of track could be an extrusion, for example an aluminium extrusion. 

* ; The present invention will now be described, by way of example, with reference to the 
accompanying drawings, in which:- 

Fig. 1 is a section through a known arrangement for carrying a length of scale by 

25 a length of track; , 

Fig. 2 is a plan view of a length of track for a first embodiment of the invention; 

Fig. 3 is an enlarged view of part of the length of track of Fig. 2; 

Fig. 4 is a section through the length of track and showing a screw through a hole 

in it; 

3 0 Fig. 5 ( is a section through the length of track and showing a length of scale held 

on it; 

1 Fig. 6 is a section through a wider form of track; 
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Fig. 7 shows a use of the wider form of track; 

Fig. 8 is a plan view of a length of track for a further embodiment of the 
invention; 

Fig. 9 is an enlarged view of part of the track of Fig. 8; 
5 Fig. 10a) is a section through A-A of Fig. 9, Fig. 10b being an enlarged view of 

part of Fig. 10a); and „ 

Fig. 1 1 shows means for fixing lengths of track end to end. 

Referring to Figs. 2-5, a length of aluminium extrusion provides a length of track 6 
10 attachable to a surface by screws 7 passed through holes 8 spaced apart (for example 
with a pitch of 10cm) along the length of track 6. The length of track 6 is formed with 
a channel 9 running centrally along its length, the holes 8 being at the bottom of the 
channel 9. Also, along each side of the channel 9 is an edge portion 10 below the 
upper surface of the length of track 6. 

15 

With lengths of track 6 attached to a surface by screws 7, between each pair of holes 8 
there is laid a strip 1 1 of flexible magnetic material, held on to the bottom of the 
channel 9 by a strip 12 of double-sided adhesive tape. By way of example, the strips 
1 1 could be strips of ferrite rubber such as that provided by Magnet Applications 
2 0 Limited, of Northbridge Road, Berkhamsted, Hertfordshire HP4 1EH, England. Then, 
a length of scale 5 (for example for use in opto-electronic scale reading apparatus) is 
laid on to the edges 10 and held magnetically in place on the track 6 by the strips 1 1 of 
flexible magnetic material. 

2 5 Fig. 6 shows a section through a wider length of track 6 for use in the arrangement of 

Fig. 7 in which a read head carried by a sprung read head carriage 13 runs on the 
length of track 6. A wheel 14 is fixed via a bracket to the read head carriage 13 and 
the assembly sprung towards the scale 5. The wheel runs on the length of track 6, 
maintaining the correct scale to read head gap substantially irrespective of undulations 

3 0 and steps in the surface to which the length of track 6 is attached. 



In the above embodiments, the length of track 6 is formed with a channel 9 running 
centrally. Referring to Figs. 8, 9, 1 Oa) arid 1 Ob) an alternative form of length of track 
6a comprises an aluminium extrusion formed with holes 8a spaced apart along its 
length for attaching the track 6a to a surface by screws, the holes being offset from the 
5 longitudinal centre line of the.length of track 6a. Also offset from the centre line is a 
channel 9a along each side of which there .is an edge 1 Oa. In use* the length of track 
6a is attached to a surface, a strip of .flexible magnetic material is held on to the 
bottom of channel 9a by a strip of double-sided adhesive tape and a length of scale is 
laid on to the edges 1 Oa and held magnetically in place by the strip of flexible 
l b magnetic material. Such a structure may be used, like with the Fig. 7 embodiment, 
with a sprung read head carriage to which a wheel is attached, the wheel running on 
the upper surface of the length of track 6 alongside the channel 9a. 

Such lengths of track 6 or.6a may be placed end to end with a small (~0.5mrn) 
1 5 clearance. This is satisfactory unless the surface to which they are attached is uneven. 
A solution is to make each end of such a length of track as shown in Fig. 1 1 so two 
etids. plug together by, virtue of dowels i 5 and holes ,16. ^In.practice ttiisxould be 
achieved with two keyhole slots open at the bottom, a suitable dowel-pin being fixed 
in one of the holes- This enhancement would be particularly useful^heHlTseain 
20 conjunction with a sprung read head carriage. 

In the above embodiments, the maghetic force holding the length of scale in place 
should not be greater than necessary since it is useful to minimise sliding frictional 
force between scale : and track. This is achieved by the choice of air gap between the 
25* scale and the magnetic material. . 

It will be appreciated that the present invention may be used with scale other than for 
opto-electronic scale reading apparatus - for example scale reading apparatus which 
operates by magnetic or capacitive detection. 
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